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(57)Abstract: 

PROBLEM TO BE SOLVED: To make the peak value of 
the pilot signal part of a code multiplex signal. 
SOLUTION: Phase shifters 65 of spread modulation 
parts 511 to 51 n of respective channels shift the phase 
of the signal point position vector of a spread modulated 
signal by a predetermined angle. For example, the phase 
shifter 65 of an (i)th channel shifts the phase of the 
signal point position vector by a phase shift quantity G of 
360° .i/N, where N is the number of channels. In case of 
QPSK spread modulation, the signal point position vector 
is shifted in phase by a phase shift quantity 0 of 
(p/2).mod(i,4). Here, mod(i,4) is the remainder obtained 
by dividing (i) by 4. The phase of the pilot signal part of 
the spread modulated signal outputted from a spread 
modulation part of each channel is dispersed shifting in 
phase to suppress the peak value of the code multiplex 
signal. 
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&mmitm<D&W)m t m o % a s > yc«R*iswr ^. 

C<t«r££t(,>„ fi£o"C. #tCc t Ct)4 c 2 (t)©ffiWffi 
^ibl^-r ©T*«^ < . c^Oic^Qi SrffiK©B#W 

[ooi i ] m2 3Mn?-**)i'<Dmm7 : --%&Fm£' 

SLT£i§-r£CDMAil!fm ^Kl»^C*j 

2i». ^©^m^-^D.^^-r^M^-^ffe 
4SB2 i a. liiisco^^n^ hm-^p^^-r'S 

^»09 hfs-^^SC2 1 b. ffS^-^D. (024 
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^(C*s C*r^#^Mfi^©JgiliI (S2 4©^g|51 2 
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[0019] — S^j*fi|iSgB&-5A^U^l'*-C« 
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JCft&„ 02 9fcHt2J*W§«©AM-AM»tt (A#'< 
■7-/y-f>#tt) , H3 0tt*#*f«»©AM-PM 
«tt (A*^«7-/ti*B»tt) r**. C©WttiaJ:»J 
«fc 5lc*#W§8tt.. A^Xtf-AWS l> 9 % 

S4#Kffiffi5Mrfl*|fi£U •&»tttt*»3g«caa. * 
tesr-«, «frsw*±if r g&b-t ztt nfisx 3 

tiv A*fi-^®«*¥l&U'^Hfe±lfSjfiai3&i*S. 0 20 
i^KM^a ^ h fi^gP^-C© f - * fitf >7 y ~j v 3 ft 

c©fc», ^mpjr-c ©flF^sft ^imtrr-s, 

ft tj . aVo y F ©tl; tH^i D l, TIE U < t£ffl@«K 

*ft<ft-5„ -eer. A^ft^^^u^^Ttf 

£D&o 30 

[0 02 0] #±*>&. #SW©SWtt«F#£S«*© 

Wtt«W*«S*flMsft< ttrars*j:9K:TSc4r 
**. 

[0 02 1 ] 

mm^m<omsMmm-v$>?>o -5 i,~5 i nti-en-en 40 
*i~ssn*+*-fr©aaHsaMBT*»>. -eft-eft; b»t 

7 L--A£jj£g|56 1 . ffiSStfHt 

6 3 . aaRRMtoc «t 

«86 5*«*.Tl»&. 5 2tt»* + **©tttt3BW3 

^&m-?zn^&mmmm.m. 5 5«psk^©$«5 
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^!3©S;Mll^£fa±T-&C 4 t©*£\ 
jlKf ir-^&O^W a Fff-^©^rtC5^Ti£t5!^IS 

®#©fi#.&ffiS'< * h*©fi[«*9T3eftS«fffiot:*> 

^jSfl«'<i' h^©«ffl*frJEHa^*IL-Cftm». $ 
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(i, 4) (mtti%4til^fci#©^) 

(m • tc/2) %»i ^t**Ofiffllit5. C 
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Wl&ffifn L T Jfcf^p-T £EXOR[5|8g64a, 
6 4 b%<i*.Tt>£. ^ " 1" Bl/'OH, " 0" « 
KA-lOft*. «^±©SEffiWfi&afO«fll#£|g 

[0028] ^B86 5 j*. imsmmtyDm^jsmm 

&. ijsR», QJ^offiMSlHi-^v,. v 0 «i-jQ 
v«i. ^^sm#©f-^»ffitj(3nfc^vpf 

*Jl'©ffiffc^lS«#©fg^{ig'^ hrt>£@4(C7jrr 

J:$(co. tc/2, 3 7r/2©o-rna>or>f$K[S& 
(^ffl) or, &?+*;kc4bw&^p ;> hft-st©<t 
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m i * * * &<D&mm o 

6 = Tt/1 • mod ( i . 4) (1) 

h^*@fe-r-5. fc/cl, mod < i , 4)tti*4tl!l 

fISKO. ^1 ?f *^©^BS«7r/2. IS2?- + * 
>\><Dmm\tTi, H3 ^ + *JU©#tg»«3 7C/2, • 
• • 

10 [0 0 2 9 ] mm 6 5 (CfcUT . 6 5 a « C05£©?lt 
<fc 0 0 i * r * JU BS © £ ffiffttKB 

SB, 6 5b, 65c «#5£ 
Vj' = V, • cos9 - V 0 • sin0 (2) 
V Q ' = V, • sin0 + V 0 - cos0 (3) 
K «fc 0 0 H<8Lfc&©@-^j&tifl*'«£> hJl/V © I , Q 

(->>^u) v,' . v q ' *a»-r***»r* 

(00) l mm. isZs#A> (10) ^r^2mEB. J" 
(11) «jH3 4l|S. ->>jj<;l/ (0 1) *^4^ 
20 KiL-> 1 4+ 1 U^Jk 

(2), C3)^©?Hff*tf tc/2, 7C, 3 

7c/2f5HgUfc^©^>^Jl/ <V,' , V 0 ' ) »06CC 

^= se-^T. (2),(3)^©?n»*-a:-r > B6(c^ti 

SS(c@4Eir©^>^ (Vl V q ) ±mH£HDl'>tf 

(v,- , v q ' ) ©>ptf&«*iatf.L/r*j^. KttJSS 
<£ o &tm<o&*&mt< *bw © i . 
v,' , v,' i^ab^i^K-racifc-c**. 

[0 0 3 0] ®2CCMoT, 5 2 i «#&t^|t|g|55 1 

30 ,~5ir»*»&Hwj§*isi ^©ttttsaim^^idi u 

2 q«#t£t^iSg)J5 1,-5 1 i*6att3*lSQSS» 

©ai5^iHm-^^^ Lr QBS^©^^*(t-^ 2 
V,' *W*-r*^JSK». 5 3 i , 5 3 QH&RM»£Ht 
i#2V t ' , XV Q ' <DS«*WIHr«F I R*BR©^ 
^ ^"19^7 -/;l/^f % 54 i, 5 4qBS7^W5 3 
i, 5 3qOH)MDA^TSDA3>^-^, 5 5 
«I. QTO^li^ZV,' , IV,' CCQPS 

iBS3EPI95 5 CC^or . 5 5 a«3f^JS^© 
tl^«cos«>t*W*r*l«aSRI64». 5 5b«^jg 

<DmB& 9 o^+aL/T-sincDt^m^-rs 9 o °ms 

8> 5 5 cBDA3>-^5 4 i ©tii^fl^ftCcoscot 
**#-r*^»aU, 5 5d«DAn>^-^5 4q©Ui 
fjmntc - si nto t*3R»T -5^#gP. 5 5 e 

[ 0 0 3 1 ] m 1 £tt0ffeJ:tit2. ^5=- + *;b©^tBS 

so r^en^ftgo. tc/2. jr. zic/zm^t^^ 
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5Jtu/c#>e>. *4 p? hft^gp^4o^t5(3n 

t?*, ^*7-A©^M£iitt]-C#&cJ:-5&Cft£,, */c. 

if*iH5 6 ©A*ff ^©^P^m^^Air < -c*. 

[0 03 2 ] JULhTB. ^tBfi?ra)^r^^6n€»« 

so, 7t,/2, 7c, 3 7t/2iL. wn&nmnwi-J 

v h«#^*Nffltc^t,Ttf-*©»fflHi**JIic 

9 ccr&c r«cto%. *£ffiiS6 5 

©{i*l$lJ8PBB6 5 att^ + *^»*Ni1-5i8. SI i 
* + *>KfSi a.— if) ©iffiie^s 
6 = 36 0'- i /N ( i = 0 , l , • • • N) (4) 
(CJ:D?S#U mWB6 5b, 6 5 c{C*j^T(2),(3) 

[003 3] 07iJA-fa., hi^jJOl^O 0©i#&(C 

* •) . ( a ) ttffefeo^a^*tTbi&i»J»^®''<^ n 
» h ^>#jMaSB»WH. ( b ) tt#»9JK: «t 0 C4) 

-c$*.&ti&ft&©&ti&tTo tcm&<D&?- + *ji/©^ 

-fovl- fi-^SBfl-T?*:* ft £ - * #s#l£-r & o *»W-c 30 
tt^p? h^>jKJM4^# s Mft6ftt>fcs!>> 'Wo? 
hm^SP^-CA^ ft tr- * tt£ C fti >. 

[0034] (b) m2nmm 

CCfc W *i8m?»- £ &t>*^ -Y p h ft -^©^©ft^iS 
Wt?»>< W P v h ft ^©ft^feB^ * h ;l/©*©ttffl 40 

(T^cij h»*«6 1 b«fc»Ji£tB86 5K:rc-fEi» h 
a, 

<2>&tB8'6 5 tt-K-f P 9 h titfWi^P P S A l"<Jl 
©»©*ffiffiBRlWffli*ff-at:. /^n? MCjfOb 

[ 0 0 3 5 ] m 9 ttfltfBM8HB (9tiB) (Dwmm-c& 50 
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K> . SjRgSWf-**©'* d f h §&#©<$• CD^TtS 

-rfts#<o, Tt/i, it, toxmrnssm 
o, jc/2. 7t, 3 7c/2iu, $H$&nmn<D^-<u 

Jt>-SJ:^ic-r-SC<t^r#-So -Tft*>*>, *£tBi§6 5« 
©fitB»IIBI»6 5 att^f *JIHR&N 9i 
^ + *^C^i J.-1f) ©^tS»6»^C4)^C«£0?ll^ 
U> ?H#gP6 5 b, 6 5c CC*>liTC2),(3)S;©f||#^ 
Htf UTlfef5(^Wm#©^' W P y h «-W»©*©^ 

[0036] §1 0 (mm) (Dmrnm-c 

1 P ^ h ^^jK^I/jW 0 0 (Dm&ictetf z&t- + * 
^©^- P h iy > ^;Ui4g©SiBj|a-r $) D, ( a ) W 

Mt^BJB. ( b ) «*^^cj; «5 (4)5£-e-=>*.i=>*l6ft 

A<Dmnmm^n^tcm^<D^ +■ *^©^v p h s> 

*:";l/{4g*5Sft T 0 , #^^S<f -Y P h M 
^SP^-CAI?ftf"^*^D^„ ^JHITtt^-f P-^ h 
(4H^Sft6ftl^c*. AYo., Kt-^g|J^TA#ftt: 

^•s^tBM^mfte.-s-scii^-c^^fcj?)^ mi&mm 

[0 03 7] (C) Jfl35yfe#I 

^2HM^rB, ^SS*(l)^$)^)tH*C4)^iC 

3 -h3-K) (c^i»^i:i{c>ttit;3-B-r*ilr, ffitfc 

L,xi,>z 0 mi 2it^mm<Dm3mMWc%ty^w^r^ 
mmmmommm -c $> o » m 2 ©0 1 m^rn l isj— sp^ 

(C«H— ^F#*^LTC>-6. 01 2(C*J^-C. @2©^ 
lJIJS^iSft-S^tt. 

^KiiatGo 1 &ftnm>m^t^4vv vmme 
go 1 dw^cjsDfc^ffls*^*?), mmmfrm^g, 

[0038] ifi^G o 1 d^fS^Mitntl 0 i # 

@©iiL3?Go l d^#{c^jS-r-S^B«0li^-e 
0 = ( i - 1 ) -2 7t/M (5) 
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C©SS3§UiWcJ:;ri«\ ^-1ffiBiJffl©ifi3£G o 
Go 1 d^^jIftrT ElJjfi^tBSSrjlft] 

So 

co 03 9] <d) nutom 

«^tBsa*a^&& fit A fc *|%BJ k« t> £ & 4 S!*fe#|© 
??^SiHtSSg©fllJ&B-C& r) . H 2 ©IB 1 £ 

bi— »»«cttra— 7 i tiWfflr^f * 
^ffisaftstisaB. 8 i tefemm (ms) -c&€>. 

[0040] (Hfip^- * * JUffli£fMlS|S7 1 B. tUfm* 
#K^fiKSP7 1 a. -rcfn? 1 b, yi>-K\t 

mi i c. s/psaftW7 i d. ww^+*JWii©Rfci 

©ifi£Go 1 d -TSiS^Go 1 dflF#»£» 

7 1 e. ffiftiaB7 1 f^tl^. MfflHft?R£J$tt 
7 1 att. <X)&* + *JU (a— tf) K«,»r«fflt4E 
3£Go I dft4»&|$r*-&##. <2>&? + *fl'tCfetf& 

7 i cBW»^-if*m3et7 vmnczfu v 

\1$Lft (In-Phase compornent)^— % £Qjj£:fr (Quadra 
ture canpoment)f : --^©2^ijD I ' , D Q ' iC^SiT 

stiJ{Ei8S7 i f <D§mmmmffl®%&7 if,. 71 

fq». I ^SO*Q^©2 3R?lJ©f s -3rD I ' . 

[oo4i] m4mmmicj;tii£. looft^^u 
•tf^ijffl©ifi^Go 1 <mnnmn j p&3.— 

•5„ fifiSI^-f*JKc43l»r<gflS-rsS5^Go 1 d#-^£ 

(H) 8i{cijt,^a^*^e., ;&swattc©et*ii& 

itt3£Go 1 dff-Jt^/BHT^W P s» h^lfctfiU SW®?- 

me^it, ^©# (=0) s«u£ts(^ism#© 
go 1 dwm^ttzHtimwitm (*fts) 
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[ 0 0 4 2 ] ft. si 2 mi&M(D£ *> icmm mm-c m p 

10 «*«W«ffl|K:£*.*:&ffi£L"ttt, WBB^f *JU4B 
[0 043] (E) 

©wsaa-T?* o . 0 2 ©ss 1 njfe^ji 1^— gu»ic«i^— 
20 [ 0 0 4 4 ] 9 1 temmgmtafmm^ s 1 «>^ki 

1 (MS) "C&&„ etBtf$Rjl*PffliHfsg|59 iccfcl> 
9 2«St^iagp, 93 i, 9 3qB??7lf7 
94 i, 9 4q«DA3>A-^ i 9 5BQP 

©cos^t. sina> 1 t%:mi.>Tm.i££ffi-?z>i><D, 9 6» 

2«> fittBt»#8*BSgP9 1 a. /Un ^ h»*g9 1 
b. ^b-A{bgP9 1 c. S/P^g|J9 1 d. mm<D 
iSGo 1 d^5r^ir-5iS3SGo 1 df^SS9 
30 le, Je£UcIhFBS9 1 f SriiATOSo (4tBtf|g*fiSaJ9 
lalJ, S^f*^ (a-if) CcfcWS^tBS0i*JR 
*LTtttBt»$B**fi£-rS. 7U-A^bSP9 1 c«{4<f 
flBR*0R£K'? F^ttfc^p^^YbU. ^©Buf^c^-W 
P-> H^P5:»AtT7 U-A{b-r-2>. S/P^gp 
9 1 d«? U-Af-^ Wb» h^SO'fiffit* 
m V-3^>#.mcM*)ftVX 1 ^ (In-Fhase 

compornent)-^— ^£QfiR^ (Quadrature compoment) 

f <D%m#)mwtim$& 9 1 f t , 9 1 f 0 «. 1 ^sc^ 

40 Q^©2^J©f r -~^D I ' , D a ' <fciS3SGo 1 d?3F 
[0045] fttBt»$RiI*0ffl©Ji8a£it (itBt»#Ba*DtC 

^ffl-rsit^Go i dwn. 7\ss»ftK.ftmzti&^ 

vmmin <^bs) **&s„ u*»s^, &mm8 1 
Msnr < sff^M^wQP s K'<gM®m 
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[0 04 6] (F) felted 

£6£B60!lrtt£****©fitfBW« (f?tBS) * 
A-fa»hg#, jiff £±tJt 
i£{ff£„ HI 5t*3f6|£S6W©ateJEBI'r*»). 02© 

m i mtwtm-^»»icitm—nmiiLx^i. m i 

©^*Big 6 .5 J: ») Sil 0 i £{£tBttfKf££SB BldK 

[0 04 7] *tn, «nust*4t»agaM#cHS^ti!K 

*«!^©#tBSi 6 5 imwjm&mmz&M Ltc* 
)izmmft®& i> . s£3Bms 5 5 im^if^^ 

QPSK^ifflL/TiUff-r^. c©*ss> 

TflF^«ra#©^-**Wii*e4as-r*s. tut. 
casts i/ ftjwswoiecctsei >m * (o^s^afimtcA 

[0 04 8] 

SCim*. ^gHBtcJtfttf. QPSK&ffc 

^na©t§^. *£tB»£o, 7c/2. 7r. 3 7c/2i-rs 

«fc^«:tfc*>6. »ffi«l»*1Bf*{cfT9c i*s-c*«. 

*»9Jic J:fttt\ fi^t *JU©^*IS0 1* i 50 
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M#»#a*#tSc o f - ^fii©#MiB£A~* <tl.Ci* 
[0 04 9] Sfc, aMWBtCfcfttf, ^ + *^©*£tB 

«. fistft^ (iSGo i icmm*\ i k 

h ;1/©{4+B^IhIIST *J:5fc05lfc*»e.. 

«fi«WJ«c**ii»rr'<<a!iaRtt: 

[0S©fflWw:^] 

[01] ^WOJEaHttWHr**. 

[02] *mw<Dm i ^m>«^a3aim«©flteSH 

[03 ] JEfSSEBfi-^OM-^^a^i' F^KWH-P* 

[04] mm.mmm~c$>z>. 

[0 5] QPSK©^>^Ufi[g|ftW@-e*>€.. 

[06 ] mm£(o-»#>im (v/ , v Q ' ) tftwr- 

[0 7 ] it • i/NilfciJO^'-fQ? h 

> ^jbfiiasi r *> a „ 

[0 8 ] *^Bj©^2SKffe^©##^Siiim«©^0 

[0 9] {4+B*iJfPffl («4U) ©i^BJ0-C*^»o 
[010] tfrtBMSMt ©I^BJ0-c*So 
[Hill WB1%2«- i/Nitfci#©AVP9 

[0i2] &&w<Dm3mmm(Dm^&mmmm<Dffim 

[013] ^B^©^4HSS^l©^^S^Ift^©^ 
0-C&£ o 

[014] *^HJ©H5*lteF!l©^^M3iimtil©«fiS 
0"C*€> O 

[015] ^mmom6mmm(DW^^mmmm<Dmf& 

[0i6] ^m$i©Mg«tj&B-c&*. 

[0i7] mm?- $&p n*^j©b*^^^0-c* 

•So 

[0i8] tm£mai*&>x'<9 j*ftismmM-c$> 
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6. 

im i g 

[02 o 
[02 1 
[02 2 
[02 3 
[02 4 
[02 5 
[02 6 
[02 7 

[028] m^y^,^mi>tcm(D^mmn<Dmt)i 

HJ0T*-S„ 

[02 9] 7>7 , OAM-AMSfflt*S. 



] CDMA <DMBLW i J}M~C$> 

] B3SGo 1 dtf#^gr*€> 0 
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* [03 0 ] T>-/CDAM-PM#tt0T*S„ 

[03 1] SflT>7'©til^l«^Sa f jmff?^mS^ 
©t8BJJ0r*£„ 

51,-5 In- -^1 ^n^^^^KDifcfSf^lBgp 
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